The rate of increase of global-mean precipitation per degree global-mean 3 surface temperature increase differs for greenhouse gas and aerosol forcings 4 and across emissions scenarios with differing composition of change in forc-5 ing. We investigate whether or not the rate of change of extreme precipita-6 tion also varies across the four emissions scenarios that force the CMIP5 multi-7 model ensemble. In most models, the rate of increase of maximum annual 
increase less in higher emissions scenarios (see Fig. 2a ).
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The CESM single-model ensemble excludes structural (or parametric) uncertainty, so 
175
The portion of the inter-model spread in global extreme precipitation increase at-176 tributable to internal variability in the CESM large ensemble is still small compared 177 to the total inter-model spread, accounting for 0.17 % K −1 (not shown), while the spread 178 of response across CMIP5 models in RCP8.5 is 2.9 % K −1 (Fig. 2b ).
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Four of the CMIP5 models have an increase in extreme precipitation with emissions 180 scenario; these models also have relatively large increases in extreme precipitation in 181 RCP8.5 (Table 1 uniform and positive over most of the globe (Fig. 3a) , in contrast to mean precipitation 196 change (Fig. 3c ). It has peaks over the equatorial Pacific, Africa, the Arabian Peninsula
197
and India, and minima in the subtropical eastern ocean basins and the Mediterranean. pare the sign of the change in precipitation for each model in pairs of scenarios and evaluate its statistical significance using the Signs test. Figure S1 visualizes these comparisons. For each model, if the lower scenario has a higher change in precipitation, the box is black. We sum the number of pairs where precipitation decreases across scenario across all models and scenario pairs, and then use the Signs test [e.g., Mendenhall , 1987] (and the normal approximation to the binomial distribution) with the null hypothesis that the changes in precipitation are from the same distribution. For the 48 comparisons we make for each of the four precipitation variables (shown in Fig. 2 and 4) , the distributions are different at the 95% confidence level if less than 18 or more than 30 of the comparisons have the same direction. 
